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Residents entering trauma and intensive care find themselves at the sharp end of 
complex patient care. Their work is centered on patients with complex and high-
risk conditions and involves close collaboration and coordination within a 
multidisciplinary team. They work under dynamic and sometimes stressful 
conditions, including changing team membership, unexpected events or 
complications, varying unit workloads and resource availability, and imbalances 
between time to act and time to understand.1–3 Under such demanding 
circumstances, teams need skills and tools that will enable them to think, plan, 
solve problems and take actions as ‘tightly coupled units’.4 These skills are often 
referred to as ‘non-technical skills’, or ‘the cognitive, social and personal resource 
skills that complement technical skills and contribute to safe and efficient task 
performance’.5  
Given the inherently interdisciplinary nature of work in both settings, there 
is a profound relationship between teamwork and clinical performance.1,2,6–8 For 
instance, marked improvements in teamwork (e.g., information exchange, 
leadership, decision making) have been found to positively impact teams’ 
efficiency, error rates and safety culture, as well as patient outcomes such as 
length-of-stay, re-admissions, complications and mortality.1,6,9 Effective team 
performance has also been directly tied to organizations’ resilience to unexpected 
events and disturbances to the system.10 In contrast, poor teamwork and 
communication have been identified as a main contributing factor to adverse 
events and calamities resulting in patient harm.1,6,9,11,12  
In recognition of the crucial role of teamwork in these settings, residency 
training programs are now formally required to include extensive non-technical 
skills training.13 Two specific skill areas that have been spearheaded for training 
include team leadership in acute care situations and handovers of complex 
patients.14,15 They are both considered pivotal coordinative mechanisms for team 
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combine to cover both ‘action’ and ‘transition’ phases in a patient’s care trajectory. 
Whereas residents are closely involved in both, studies suggest that they perceive 
them to be difficult skills and often feel insufficiently prepared to perform 
them.14,16–18 These findings can be seen to highlight the need of targeted training 
that takes the practice of leadership and handovers beyond role modeling or 
informal feedback into deliberate practice. In fact, handovers have been 
prioritized in the U.S. as a ‘national patient safety goal’ and the Accreditation 
Council for Graduate Medical Education (ACGME) now requires that residents are 
provided with formal instruction and explicit supervisory guidance.15   
Whereas such formal guidelines have been introduced, they have not been 
accompanied with specific recommendations regarding the practices that should 
be taught. Rather, it has been emphasized that a more detailed understanding is 
needed of the specific requirements faced in a particular context before ‘rushing’ 
into any training program.19,20 In  our personal efforts for setting up non-technical 
skills training in trauma and intensive care, we indeed faced some uncertainties: 
the literature is not entirely clear on the exact behaviors by which to advance 
residents’ trauma leadership,21–24 nor which practices best to teach for the ICU 
shift-handover.25–27 The literature provides divergent skill definitions and 
behavioral components, and, while studies have been conducted in a wide variety 
of healthcare contexts, it remains uncertain how previous results may translate to 
the specific requirements for trauma and critical care. In this thesis, we therefore 
aim to provide a more fine-grained understanding of the behavioral aspects of 
trauma leadership and ICU shift-handovers. In the following sections, we will 
outline the contexts of trauma leadership and ICU shift-handovers and the current 




Trauma teams are composed of multiple professionals with specialized roles. 
They can include trauma surgeons, emergency physicians, emergency nurses, 
anesthesiologists, anesthetist nurses, radiologists and radiographers, and may be 
extended with consultants from additional specialties. They perform tightly 
interdependent tasks with each team member providing expert knowledge and 
skills. Having a designated trauma leader is an important strategy of the team for 























– often a surgeon or emergency physician – hold a central position in team 
communication and ideally remain hands-off to allocate their cognitive resources 
for important ‘macro-cognitive’ team processes, such as managing attention, 
coordination, detecting problems and maintaining common ground.29  
 
The need of a more detailed, updated framework of trauma leadership skills 
While important skill areas of the trauma leader have been identified, their 
identification has not always been accompanied by the identification of the 
component skills and the observable, measurable behaviors by which the skills 
can be trained or evaluated.24 For instance, two skill frameworks that have been 
specifically designed for trauma team assessment, the T-NOTECHS30 and T-TPOT,9 
include elements of leadership but focus on skills for the entire team, rather than 
the trauma leader alone. They thereby miss the granularity needed to support 
targeted practice of a variety of leadership strategies. Other kill frameworks used 
in trauma care that do focus solely on leadership were mostly adaptions of the 
Leadership Behavior Description Questionnaire (LBDQ)22; a questionnaire 
originally developed for leadership in business and management. These 
adaptations have been limited to the ‘initiating structure’ category from the LBDQ 
and thereby mostly resonate with transactional leadership styles. However, it has 
more recently been recognized that inclusive and empowering leadership styles 
may also be warranted.31–33 It thus appears necessary to provide an updated, more 
detailed analysis of trauma leadership behaviors. In this thesis, we therefore aim 
to answer the following question: What are the key leadership skills for the 
trauma leader and the specific behavioral components by which they can be 
learned?  
 
Supporting observations and reflections on trauma leadership 
performances  
Another challenge in the conduct of leadership training is the actual process of 
observing and evaluating performances. One well-established method for 
practicing leadership skills is simulation-based scenario training.24 In this type of 
training, trauma teams rehearse patient management and assessment in a 
simulated setting, allowing them to deliberately practice teamwork strategies. For 
the simulation instructor, cognitive load can run considerably high as they have to 
track, process and memorize the leader’s actions, while also running the 
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simulation. In order to support their targeted observations and debriefing of 
performances, the use of observation tools has been recommended.22,24 However, 
an observation tool is currently lacking that specifically targets trauma leadership. 
We therefore set out to develop and evaluate one.  
In the design of observation tools, a close eye must be kept on its clarity and 
ease-of-use. Evaluations of previous observation tools suggest that they may 
require extensive background knowledge and rater training, and thus appear only 
applicable by expert raters. 34–37 It has therefore been suggested that their 
interface should be better tailored to the clinician and the clinical setting.35 As it is 
not yet entirely clear how this can be achieved, we aim to answer the following 
question: How can instructors be supported in observing and reflecting on 
residents’ trauma leadership performances?  
 
ICU SHIFT-HANDOVERS  
 
In the ICU, shift-handovers are a daily event in which responsibility and authority 
is formally handed over from one team of physicians to the next. During 
handovers, the incoming and outgoing teams must establish a shared 
understanding of the patient cases and ensure the seamless continuation of care 
plans across shifts. Shift-handovers are intended as brief summaries of the ‘big 
picture’ of the patient’s problems and care priorities,38 and enable the 
communication of any important information that is not necessarily documented, 
such as anticipated complications or hunches.39 It brings the incoming team 
efficiently up to speed and eases their subsequent efforts of familiarizing 
themselves with the details as available in the documentation. What makes ICU 
shift-handovers particularly challenging is the fact that patient cases are often 
complex (e.g., multiple interacting problems and treatments), entail large amounts 
of information, and that the establishment of a proper understanding of the 
patients’ problems may take multiple shifts.40 Shift-handovers have therefore also 
been mentioned as potential platforms for discussions that stimulate teams’ 
sense-making, decision-making, and error prevention and remediation.26  
Residents have been observed to have difficulties with transferring 
understanding of complex cases to one another.17,25,38,41 This is partly due to 
difficulties in the delivery of the message (e.g., failures to synthesize large 























the reception of the message (e.g., information overload, failure to grasp the 
implications of information). Also, reviews of handover practice have shown that 
important information is not consistently included and that handovers are highly 
variable in terms of structure.17,18 As poor handover conduct has been directly 
linked with suboptimal care and patient harm,42–44 making handover 
communication more reliable has become a priority.  
 
How to structure ICU shift-handovers? 
One avenue for improving the reliability of handovers is the use of standardized 
handover schemes. These schemes generally prescribe a fixed order of steps to 
follow in the handover procedure, such as the key content topics to present (eg. 
‘situation’, ‘background’, ‘assessment’, ‘recommendations’), actions to perform (eg. 
‘read back’), or specific clinical variables to communicate.45,46 Standardized 
schemes facilitate that team members hold shared expectations regarding the 
‘rules’ for handover interactions so that they do not need to be negotiated each 
time. Also, knowing when information will be provided is likely to reduce the 
number of interruptions during handover presentations.7 Various handover 
schemes have been developed, and some studies provide promising results with, 
for example, decreases in the number of dropped tasks, errors,47 and patient 
information that was lost across consecutive handovers.7  
However, there is a large variety in the content and structure of published 
handover schemes.45,46,48,49 In fact, they appear to be based on fundamentally 
different principles, and there is only limited evidence to favor any specific 
structure.48–50 This variety and lack of evidence make it uncertain what practices 
best to teach residents. Few studies have explored which particular structure 
features are helpful and why they may affect information reception.51 Such a more 
fundamental understanding is vital, as the use of a standardized structure may 
actually have unintended consequences: a number of studies found negative 
effects with the implementation of a structure, including increases in the number 
of errors and unexpected changes in subsequent care.7,38,52 Establishing a 
fundamental understanding may well start with an inductive exploration of the 
nature and variety in current handover practices.27 We therefore adopted the 
following research question: What are residents’ current strategies for structuring 
handovers, and are specific structure characteristics related to improved 
information processing and understanding?  
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The challenges of integrating teamwork in ICU shift-handovers 
Another important area requiring a better understanding is the use of handovers 
as collaborative conversations to improve shared understanding and care plans. 
Widespread efforts to standardize handovers may have led to an emphasis on 
handovers as activities of information transfer.26 However, there is a growing case 
for handovers in complex settings also being used as critical platforms to serve 
team functions such as joint sense-making, option review, detecting faulty 
assumptions and error correction.26,53–56 Nonetheless, reviews of current practice 
suggest that their incorporation into the handover proves challenging.18,39,57–59 An 
explanation may be that the pursuit of all these aims take time and cognitive 
resources, which alternately faces teams with conflicting demands. Unfortunately, 
the tradeoff of these functions with safety considerations has not yet been 
identified,60 leaving uncertainties regarding the timing and manner with which 
these functions are to be served within ICU shift handovers. Little is known of the 
current dynamics of incorporating these functions into the handover, resulting in 
a challenge for both the conduct and the teaching of handovers as collaborative 
conversations. We therefore set out to answer the question: What are intensivists’ 
and residents’ perceptions regarding the use of handovers as multi-functional 
collaborative conversations, what challenges do they face for engaging in such 




The overarching aim of this thesis is to establish a more fine-grained 
understanding of the behavioral aspects of two pivotal skill areas: trauma 
leadership and ICU shift-handovers. In addition, we aimed to identify facilitators 
and barriers for evaluating performances and integrating skills into practice. The 
motivation for these studies – in addition to gaining a better understanding – is to 
empirically inform the design of targeted training programs and to provide helpful 
resources for their conduct. We believe this work is important because without an 
accurate understanding of leadership and handovers, their training would run the 
risk of being dictated by provider preference and institutional history and culture, 























The four research questions presented in this introduction combine to cover the 
issues of skill identification, evaluation and their integration into practice. The 
research questions are addressed as follows: 
 
What are the key leadership skills for the trauma leader and the specific behavioral 
components by which they can be learned?  
In chapter 2 we address the need of a more detailed, updated framework of 
trauma leadership skills. We use critical incident interviews with trauma leaders 
and other trauma team members to focus on effective leadership performances. 
We identify the elements of good leadership from the interview transcripts, 
categorize them, and arrange them into a comprehensive skills taxonomy for 
trauma leadership skills. Delphi rounds are used to further confirm the elements’ 
relevance to trauma leadership.  
 
How can instructors be supported in observing and reflecting on residents’ trauma 
leadership performances?  
As an observation tool is currently lacking that specifically targets trauma 
leadership, we set out to develop and evaluate one. A specific aim is to achieve a 
tool that is tailored to the clinicians’ vocabulary and is sufficiently easy to use. 
Chapter 3 describes our modification of the validated skills taxonomy from 
chapter 2 into a more practical tool to support observations and performance 
evaluations during simulation-based training. In a comprehensive, user-centered 
and iterative approach to testing and making modifications, we search to strike a 
balance between the tool’s leanness and the level of detail needed to support in-
depth feedback. 
 
What are residents’ current strategies for structuring handovers, and are specific 
structure characteristics related to improved information processing?  
In chapter 4, we aim to establish a more fundamental understanding of the nature 
of residents’ current strategies for structuring handovers and how their structure 
variations may affect information processing. Using videotaped, simulated 
handovers between residents, we will analyze the nature and sequence of the 
‘communicative moves’ by which residents structure their handovers. We classify 
different types of handovers based on notable structure variations and compare 
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their impact on information processing based on the answers on a case-related 
questionnaire and the type and duration of question-answer sequences.  
 
What are intensivists’ and residents’ perceptions regarding the use of handovers as 
multi-functional collaborative conversations? 
The aim in chapter 5 is to gain a better understanding of the unique dynamics for 
using shift-handovers for the functions of joint sense-making, decision-making, 
critical reflection and learning. We interview intensivists, fellows and residents at 
the ICU regarding their perceptions of handover functionality and the boundaries 
to what must or can be achieved in handover conversations, the challenges they 
face, and how this may translate to residents’ training requirements.  
 
In chapter 6, we summarize our findings and how they relate to previous 
knowledge, and discuss the directions for future research and the practical 
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